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# • 

6 m&Mfr b Mtf tifz'J?%: < tUt^lO~4 011%, @IS#^8^JR 
fr&jgfcHijfc^fc < 1 1 - 1 5 «*°/ck »; >* 1 . 5-8 ®i%> 5£*c 

mm&m, jtmmmzxRmz 2 - 1 4 jfc^rama* 150-300 

mVg, MWO. 3-0. 6ml/g, ¥*&«B?Le#56*ife 6 5-1 4 0 

RT'tlilLfcl^c, ®»3#^»8S^JR^«RiFt3tNO^^^ V (1 8 4 0 c 
m-1) <D$m*I 81, ilfii6lil«fl/:N0^^^ Y)V (17 0 
0 cm-1) <Wm* I 6 Set 181/ (181+161) <DmK %) 

o. 7-1 <Dm®ftK&zzt*&®Lttzmm<n&mimmMmo 

um-m2 ] ¥*mfLW&± 1 5 k<nmiiw&*mirz>ffl&<Dnitt)S3 o 

-75 %-e*4«i?L^*«r^rf * - 1 *mkt~tz>mim i fcfEHftoefilio** 
3 ] Mo^M^m^^v^T, SiftM^EIKSfcK: i 0 sans 

tt^^#^6l^O-^b%O^O¥^M^|S]C0«^^l~3. 5 nmt 

[W^5] Jtllf 2 3 0~5 0 0mVg, i?Lff 0. 5-1 ml 
/g> ¥»?LE#6 0-1 2 0 At?***K»ifeflSlWi#±^ JBJW#**6*i 

BMt»JfcJ|[^TfllBIMSt*6»e^««r 10-4 0®*%> 8 ft 

^R«rl-15Sfi%, 5-8®S%, X*f**£T 



0 0 3-0 9 1 8 4 4 ^-v* 
J£f!£2~l 4Ki%i^SJ:M:fi#^ 2 0 0TCJBlTT*6*$«ii:* 

[» 6 ] m&g i ~ 4 ov^-r ^icfsmo^^^T. tk^ee 3 

~8MP a, 0 0-4 2 OX;, ^f^EO. 3-5 h r-l<D&ftX\ ig 

[0 0 0 1] 

[0 0 0 2] 

mm (nox) mj&m, mmn*££.rj— ^wmm&^m^y^^^-m 
1ST t a fc atHt ©a* * *fc5K*r a c a „ 

it ^ ft tt/cMfett * * tt« & * £ * * <, 
[0 0 0 3] 



#12 0 0 3-0.9 1 8 4 4 ^-v 

ttG-t&yfmit&bt, zmmiifttu 2oowce 

#^»5^«, mwimmz* &m&mit&m, sm&Wkit&m, v 
tt^xmzti&^mwi^mzmwu 2 0 o'cmr-e^i-^^^^^ 

[0 0 0 4] 

^Ux.ii\ #^m6lC{i, |jtW#C, 6itlft^t, 8^m^%, 
BfefB»3:*Hto::£« $ ^> l£* $ &XMM «r mitt * * BB* L T v> S o 
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Mfttt^tUtMiCoMo Sffi^N iMoSW^f^I I 
„ 9 \*-mt*: 'JW©1||©X'; vgR IC^-f S C o , N i * 

Lri^ *W/Yitfr#vm** «53t£-£A/ , efc*K 8 3fe&Jg (Co, Ni 

) o&mzjffcLtz*), mmt*&j&Lti*)+&t. mit&&& (c<>mos*b 

, NiMoSffi) t%t>1?K* ^S^CogSgtt^N i 3 S2®i:^^TOtt^ 
[0 0 0 5] 

tit* &wiaR9K&* mtmm^^ ujvvymf~v*)vfrhm$iz*i 
2 ~ 2 o fi*%> 6 m&mommmmzm lt^ 5 ~ 5 0 sg%-e& 0 „ 31 

SS&JRO&JRife^aStf) 0 . 3-5 ttft&ftn U &v>T 2 0 0 «CJSlT©jaKtfft 
« $ ^T^Ttftfe^H^ $ fix o 
[0 0 0 6] 



#K2 0 0 3-0 9 1 8 4 4 ^-v I 

suture, L*%«^*ir»tw*r»-^o3Baej«ifc«r*a+* £ 

[0 0 0 7] 

HWKM i ] 

#raHB 6 1 - 1 1 4 7 3 7 • 

B*»tt*2 900 77 1f&« 
[«Wfc«3] 

B##8H&2 8 3 2 0 3 3^-<2r# 
[#^m4] 

#H¥4- 1 5 6 9 4 8-^fR 
HWWJt 5 ] 

#W¥4-2 4 4 2 3 8-5§-£r$R 

[#Wt:m6] 

!Hi¥6-3 3 9 6 3 5f^i 

#W¥6-3 1 17 

#^¥1 -2 2 8 5 5 

1 l 7 6 
[#^»1 o] 
B3M#BH&3 2 4 4 6 9 2^fR 
[0 0 0 8] 
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ttz, ■fr%w<Di&oBm*. z vmmz fern Lxmw%fr*'&%}^-efr%ik®i 

[0 0 0 9] 

mm z m&z? a a <^>#s] 
7tm&m-x%m* 2 - 1 4 k*%^> Jt^M«^ $ 150-300 mV g „ 

*B?L§«J& t 0. 3-0. 6ml/g, ¥^J«e?Lltt#^ 6 5 — 1 4 0 A"C& •) s 
^o, ftdK*, ifcffcftsSfcfc:, N0«i$-t, ttMS F T - I R xmm L 
fcRI^ Ji8#^#8;[£&JRfcR#LfcN0*'** (1 8 4 0 cm-1) <7>3i! 

82t£> ISfil6^ii:eL/iN0^^nil' (1 7 0 0 c m"l) 
0»!t*I6*tL^ 181/ (I8I+I61) <7>H^ $J0. 7-1 

( 2 ) ^mHWm± l 5 Ao«?LttS**+*iW7Lo«|'fr*» 3 0 - 7 5 %t? 

So 

(3) imn^mmk&Kts^x, m^mni-msm^^^mm^^mmm. 
i-&±sb (1) xt± (2) Ktm^m<D7Kmimmmm 0 

Wi-ra±iB (1) xit (2) nifimog?fi07K^b^a«o 

(5) Jt£®«2 3 0-5 0 OmVg^ «&«0. 5-lml/g, TO 
l?LES6 0~l 2 0 A-e*afc«BMfc»fi#±fc, 6 



#H 2 0 0 3 -0 9 1 8 4 4 : 




k 6 m&m ^io-4oti%> mm&mm 8 m&m * i - 

1 4fl%i:^^i^:fijl$^ 2 OOOT«Wii^#ftf^» 
±ffi (l) - (4) ov^r^^ie^o^fiOTK^b^S^om^&o 

(6) ±ffi (1) - (4) WTtifrltZzZmvMmnft&T^ 7fcft#JE3-8 
MP a, 0 0-4 2 Or, ft&IQjgftO. 3-5 h r-lO&f^TS >g« 

[0 0 10] 

6 8g&JKft*«K 8;K&*M&fr*K ffllSif'J 
&Kl*etej5 (CoMoSffl^^IK NiMoSffi^^fT'IIf) *3»*H 

[0 0 11] 

mmm^mm (vgo) t«^^ntv^ 

o 

£:KfelK»tt©^ttfc1fcl*W*: 1 5 0-4 5 0t> 

[0 0 12] 

r;v5^{i, a-T;i/^^> /?-7;v$:K y-7)^<i-, s-T)V<i~, 7 



#02 0 0 3-0 9 1 8 4 4 ^-v I 8/ 

fifti. ^9 8Kfi:%m±. jflt<li|5j9 9«*%£lJ:0*>076«aLTV>*o 
7*5-J-"4»0^j»*fc Ltli, S042-, CI", Fe 2 0 3 , Na 2 OWf 

R4%&T\ L < ti 1 M%&TTN jft5MFCI4 S 0 4 2-< 1 . 5 
C1-, Fe 2 0 3 . Na 2 O<0. lfi%^4ii:«U^ 0 
[0 0 13] 

7*5^-tctt^b$**BMk*jft^fct-cj±, ^*9>f K **'J T, 

-loo? *>-b*^-7-Y h fcK 3-/1/*^^^-?* (lwt%NaC l7K?#^ 7^ 
-ft-30//m, jg^7«g 3 -eoai5£K ± if^ft^iKl 2 . 5-6 
^m, Sf^L<{±^j3~5 yU m, <fc L < M3 - 4 m<Di>(DX*$>2> 0 t 

££ftl^ ? > **J 7 0 ~ 9 8 %, ft$ L < lift 7 5 ~ 9 8 %, i^iL< (±Jfe 8 
0-98 %0*>0"C2b4 0 

, 7^^7M*lti (7;v^mrIE#) 4 h o^Tka^ttllttoSiv^ 

ib , »Mj&b#<t> r * ^ "7-7X^Pt/ ( 7 ;v ^ ±lulE#) fc y 4 Y 

7*:M MRr*^ K ZSM^7^ > (ZSM-4, 5, 8, 11, 12 
, 20, 21, 23, 34, 35, 38, 4 6 > MCM-4 1, MC 
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M-22, MCM-48, SSZ-33, UTD-1, CIT-5, VPI-5 
, TS-1, TS-2fMtl, m~YMV*7<i gteftY-V*?* h 

, /s-if*9>f ham* tv>o -tf^-^^hfi, h >mnm t L^ 0 

[0014] 

I. 2 IJ'U^a^tf It -i. i t /5 5, t Ho 

&m 8 o ga% x n # < 9 9 . 5 se»%mTK*j- u m o . 5 ®*%^± 201 

*K Sf2 L< tiT;w^f-«8 5-9 9. 5Ki%^L> ^7 0 - 
5~15ll%t^^ £ W£ L< {±7^5?-^ 9 0 -9 9. 5gft%H*j- 
U &J0. 5~10gi%t^^o 

[0 0 15] 

\z& &mmkik%dtm&, « 5 8 o ~ 7 o o ic-e. » 1 . 5 — 3 b#p^ 

x . i « jg:7S«ni- & ar* «9 -t?^ < > 'fit^U&teZ 19 , &«B!Mfc!»&#0 Jfc 

imitim^W^WMK-r^tzibK, Jtfli^2 3 0~50 OmVg, 
02 L< J* 300-45 0mVg> *H?L#«#0. 5~lml/g^ tttL< 
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(i 0 . 6-lml/g, ^mmm&&6 0~1 20A, ff$l<li65-l l 
OAti^W^So c\<Dm&&#.<vM i )X$>z>o 
[0 0 16] 

ztzfrs im<7)}km.mmtf2 3 omVg*im ^m^m, m^m^^o 

, ±IS(7)f&14fi (CoMoSffl, NiMoSif) M<Offif ^SJU^llt:^ 

immm<%*), ^mo^mmru ®»^i^^„ ft&&miic& 
»Ltf#imi/gj:^iv>t, &mmm&'b2<%'?x, m^&mvft 

[0 0 171 

sm^mv^mt, mmmm, wutm&Mx, 1 o~4ogs%, u*l< 

til 6-3 51i%t^^o 
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[0 0 18] 

3~8Ks%-eaba 0 
1 Jt*%*»T«\ 8 2^iR «f a f£1££^+^# <b sh/f > 1 5 K*% 

^Ut, 8#&JR0£4r (fit*) x^-e8^#^b^<7)^^c N 8^ 

tit* 8M&mt LX^^^Y t=.v*rfr*m%1rht*k*, Co/ (N i + 
Co) WO. 6~10$£B, i l)1ftZ L< J40. 7~ 1 0$£BK&£ J: 9 

L T Jtt«tSttja± K n - * t , <-o»*iStt#^HH K&T-t a o 
[0 0 19] 

fcjfctt. Jiff L< lis flMfc***-?, [8MI]/[8MI+6MI] offi 
-c% jf&o. i~o. 2 5 

0. «^}SMi:#x.f)tL*CoMo Sffl, NiM 

2 5 J:0:k£v»fc v ±EO^iSttfc3A</l'K (Co 9 S 8 S, Ni 

[0020] 
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v >$^<^;f mk^t, m&&m<v* y h v xvWi&gmm, c 

P 2 0 5 )/CMo0 3 ] <7)#T\ ffiKliO. 07-0. 3, i^HKIi 
0. 0 9-0. 2 5-e&&o 

V 77*^ t V > 0|?gJt^±fBOffit?, 0 . 0 7 *8St?l±. CotMo <0# 

it02*>"b> TOCliifift^CoMoSffi, NiMoSffi, #Kjfc«5 
itt^O*tHv>Mffitt^^tC oMo Sffl, N i Mo $>M<0?4-?1 lim 
hfim<, fcffittfcjttfcfcttfcfcfcVN, 0. 3i^|V^, WffflW 

ift**fm*«v»-c«tt*'fb*gi#3iscL^i-<4*o 

[0 0 2 1 ] 

^iO^fili, ttdHUWC, 2-14 » 1 1 < tt 2 ~ 1 0 «%. 

X^kZti&ztlZl*), KflfcSttjR (CoMoSi^ NiMoSffif) 

$ 3 b . 8 m^ji <r>&mm.x*h h c o 

9S#fr Ni 3 S 2 I^ Rmm^m-^z^^tfitzCo^^^^ms Ni 



fi2 0 0 3~0 9 1 8 4 4 ^-v* : 

6^#m^«t^MtL^^{±, •stt'fk mt) vm\~s em^mom 

90 »^ltt^J&$*vf, Sv>r»±^JSttfc=i/WK ~y^;Hf©8M 
& C o 9 S 8«> Ni 3 S 2 W«$ ZtlhtWfcZti&o 

10 0 2 2] 

JtM« (BETft) ■eaSLfcJUJEWW) \±, 1 5 0-3 0 0 

mVg, Sft L< \±%}1 8 0-2 8 0mVgi:t4. 

(v >mtm&Lx^Tutfvwt) tsm&m (mmm.tnmLxmm& 
& o N 300 mV S £t)*£^t, mimmmm^bz < & & 
7mi± x&xwm l tzmiimma, o. 3-0. 6mi/g, #*t<no. 

3-0. 5ml/gtn« 0. 3ml/g*im 7fcft4b#k:S<£>l^ flcStffc 
^^^^M?LrtT-0^tfc75 ? /Fi-^ k & o TKiHStt3& s 3P+«- 1 * *> . 0 . 6 m 

*»EAfe"e«l5gtfc«l?L^*-T?0¥*&jWI?Lttffitt, ft 6 5-1 4 OA, #4 



#12 0 0 3-0 9 1 8 4 4 ; 
t< Ufa 9 0- 1 3 0 A> X L< it 9 6-1 3 0 Att&o 6 5 A^ciTC 

[0 0 2 31 

-f^h%m^m^m±i 5A«i^tt^»Lo#j^^ 30-75 

%, US. L < l± 3 5 - 7 0 %, MClfl t < i± 4 0 - 6 0 % t + 7 5 % X 0 

* § gift $ *t&fl:^*#«p3eo«ji'fk'fr» c r & *u < M-r * ^ t 

[0 0 2 4] 

nmv>mmmzjz& <-?2>um**-ft&^ mm^KCouosm, n im 

ffitt^CoMo Sffi^N iMo Sffl^©*^ 7 lotted*^ ^otillfi^ 
5 J: •j^^ttUE-Cli, Mtt^CoMoSMiMoS»^^f7° 

5iL&v> 0 =fcis > MCiv^liiIl»i?»:tt> lfc»£fc>) 2 0 0 
[0 0 2 5] 

JS<7>r^b«^0®OM^|6jOS^^ ¥^lftl'~3. 5nm, $?3:L<S42~ 
3. 5nmf^)^^«Ltv^ 0 



#02 0 0 3-0 9 1 8 4 4 i-Z? : 

#>> Y RTF- y^r)V\t^ fz-T^JK? KM<0 5 Bfi{£^f#i££BJ&T* § 

1\ iSttjST**C 0M0 Sffi^N iMo Sft^kftiik^l^, 3. 5 

\**&&mmw : HtimmsxMi* 1 19 2 0 0 m±<^rm^ y yr^m 

[0 0 2 6] 

^> y jft** ±!B t fc * & i *) KWfc U nte-t Z> K£2> #\ 
[0 0 2 7] 

-tyrKy^Bk ^'jrf^T^-^A, ^y r^v^^W'btu 
» i t < tiHUfls^eu 7 r r'>> ty/K y 

HF«3 "C 6 ifefe* $ tt * » f * o 

[0 0 2 8] 

8m£Jl£^tHfc^3i: L"Hi, ?x-Vm*^ 



#M2 0 0 3 - 0 9 1 8 4 4 : 
tt*C oMo S*B^N iMo S**<B^JftW+#fcfc*Ofc**U &&&&& 

y ^oy A-xy ssiSttfc date, 

[0 0 2 9] 

±fe©^X>^3A;VftLt(±, irxVaU|-3/^h (C03 (C6H5O7 

) 2 ) „ ^x^gfcjcftrm^h (CoHC 6 H 5 0 7 ) , ^x^nAjHt^y^ 
(C03 (C 6 H 5 0 7 ) 2-CoO) #7&*W<b*U ^x>fx 7 ^^tLT{i, 
^x>Ui-x»y^ (Ni3 (C6H5O7) 2) > 9 (N i 

HC 6 H 5 0 7 ) > ^x>ix 7 ^;vt^vi (N i 3 (C 6 H 5 0 7 ) 2 'NiO) # 

[0 0 3 0] 

, m^m, ^^^a ^^au rvt: 1 ^ ^im 7*;vm 

Wtlt^x>Mfflt^i^i, ?x>m##refc£^U ±fBLfc 
> ^x y <$r 8 jfe&JR <D ? x ^SMb'^lfct?* oti iv^ 0 

/ / 8^JS=0. 2-1. 2, jfiKliO. 6-1 t + ZZbtfmLT^&o 



#182 0 0 3 -0.9 1 8 4 4 ^-v : 

L<140. 2 8J2HT\ X 00* L< (±0. 2 6^TWit^IUv^ 0 0 
[0 0 3 1] 

y^B*^ ^^ou^m, ^fcWfcfi, *;vh;>$U **V>SU kiny^ 

[0 0 3 2] 
[0 0 3 3] 

Tttv\ 0fS<J5fi#**«f|^*t4v^i6 H S#l 0 0 gCMLt, 5 0-90 
gT?&*K 0f t< 54 60-85 gt^So 
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* • 

MtStt^. (C oMo Sffl, N i Mo S*B^) 0#*;*:ffifc*f JDS** £ 

ItOVZmz. 1 0 Otm i W£ L<(±1 0-5 0°C. £fcfc#£L<t±l 
5-3 0*C*?*»K £W$m*±, JftL<ttl 5 #-3 B#Hk <£ L<(±2 

[0 0 3 4] 

[LOI (Loss on ignition) m 5 0 %&T t tah X n \t\ 
Bfe*U £^iSf£*, ft**C*«K **W±JI3*-^ 2 0 01CJ^T> 

»iL<tt«j8 0-2 OOt^l 053*- 2 4B#ra, <t 00* t< lift 1 0 0- 
1 5 0 t-Cft 5-20 Bf moft»*1f 9 o 

tt^sc (coMosffl, NiMosffif) mmommwmmmt^i), ^rsi** 

- y & C o 9 S Ni 3 S 2®^«$ £ *U t tz~mt 

yry^ff) e m^n-miwn^mmm* 2 . 5 * 0 < t# 

fc£U 3C£*-ef8ft&?H#'£l±, EE* 7 6 0 mmH g»#-e_bfB<&i&j£|S 
H^*4 Lv> 0 $a»moEE*0|EH»±^ 3 0 0-9 0 



mm 2 0 0 3-0 9 1 8 4 4 : 19/ 




OmmHg, $ff L<fi 700-85 OmmHg, £*)Sr3;L<fi 730-80 
OmmHg, $t,i:0$L<li^Et^^o ^NfOJE^* $ 3 0 OmmHgJ: 

mzmmm.Lxi>±u(D%i®i& (comoss, NiMosfflf) %>®,<Dmm 

Mffl-hmmtfj:*), ^RSte£n^;i/K - v *r )VftX$>%> C ogSg^ Ni3S2 
[0 0 3 5] 

*mi\'&^x, mmomki*. m^mfcztn*. mn, zomoumKM^ 
t>tix^z>m*omk, mmmmznmir&zttfx 

tmommmmit. mmmwmm (scs -.side crush strength) x®2 

«£>ft&^J^£^E (C B D : Compacted Bulk Density) fi, &0. 6~ 
1. 2 g/m 1 jfi&i Lv\ 

[0 0 3 6] 

:fc3&B;307XStftm#£^ 7K^J±I^J 3 ~ 8 M P a . ^300-420 °C, 
RXfWL£fflmm$} 0 . 3 ~ 5 h r -l<D$kftX^ \>lt<7)%m t mUtte 1 ®) $1 
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: 20/ 



[0 0 3 7] 

0 0-4 0 0T\ $fi L< fi^j2 5 0-3 5 OTC, #JEfc&v>tt**U>JLttf>7fc3jt 

c: (ommmiz x $ , *mw<Dtm&. mrlizXik, 2 . 5 

- 5 „ mm-finm* 1 ~ 3 . 5 n m<D~m^ v yr>^<D e w&mn-mt 

mosis^n iMo smm<om&&zm®,i-2>z.ttt£z> 0 

[0 0 3 8] 

„ Topsoe^TSqa^LTV^C 0M0 Sffl> NiMoSffi^*5 (N-.Y. Topsoe 
, H. Topsoe, J. Catal. 84, 386 (1983)) 0 TopsoefcteC oMo /A 1 2O3A* 

fu-flH-t LTNO ffciB * 7 - V J-Sa* 

a^Wfe (FT-IR) T'P-<7t^> K«5fiMt«5S^jJ*j!SE«fC o«fcfi#1" 

*§kwotmi*. mt&mm^ No*tt$^ ^k^ft-irt-ii 

8M£JKK$.*L£N07,^ Y)V (1 8 4 0 c m"l) OBlJ£& I 

sm, 6m&mi~®.MLtzwx^? >mi 700 cm-i)o5Mt- 1 emt ttz 



1 1 1 =:r rtHr. o r\ r\ 4 
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#§^1"&o 0. 7*i|-e«^ mM^fc&&'?1b2>tmz-hKhC oMo S*B, 
N i M o S LTfc tbf\ MSf4/6 ? fr± v> 0 0 . 7 ~ 1 O 

«1^^:h s IIK, i t * £ »#t±, flfe^ofett * -e & ^CoMoSffl 
, n i m o s ffl^nifrffc;* v yf>fo >j a - ^ $ tt, ( 

[0 0 3 9] 



[0 0 4 0] 



S i O2/ A 1 2 03^;Wt6<7>SHY-tf*7^ (¥^#1^3. 5/^m 

. ST-S 6 ^ m^JlTO & 07^-*f * 8 7%) t . 7^5 ±7^^ £ 

mm u n&mm, 6oott2 l-chs i / 1 6 j y^vfevtmr* 

^O^ty^y-T)V^±m^m {^y^i 5/9 5, 
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